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Figure S1. Gel shift assays for B-class proteins from taxa spanning the Poales. (A) Aristida purpurea PI-
2 can form homodimers, PI-1 forms obligate heterodimers with AP3L proteins. AP3L protein in the first 
panel is SI1. AP3L protein in the second panel is Pharus virescens AP3 (B) Avena strigosa PI-2 can form 
homodimers, PI-1 forms obligate heterodimers with AP3L proteins. AP3L protein in the left panel is J-
AP3-C. AP3L protein in the right panel is SI1-C. (C) Brachypodium distachyon PI-2 (BdSTS1) can form 
homodimers (left panel) and heterodimers with AP3L proteins (middle panel). B. distachyon PI-1 forms 
obligate heterodimers with AP3L proteins (right panel). AP3L protein in the left and right panels is B. 
distachyon AP3. AP3L protein in the middle panel is SI1-C. (D) Ecdeiocolea monostachya PI forms 
obligate heterodimers with its cognate AP3. (E) Ehrharta erecta PI-1 and PI-2 both form obligate 
heterodimers with J-AP3. (F) Both AP3L proteins and the single PIL protein from Elegia elephas form 
obligate heterodimers. (G) The PIL protein from Flagellaria indica can form homodimers. AP3L protein 
in lane 2 is J-AP3. (H) Hordeum vulgare PI-2 can form homodimers, PI-1 forms obligate heterodimers 
with AP3L proteins. AP3L protein in lanes 2 and 4 is from Hordeum vulgare. (I) Lithachne humilis PI-2 
can form homodimers, PI-1 forms obligate heterodimers with AP3L proteins. AP3L protein in the first 
panel is SI-C. AP3L protein in the second panel is J-AP3-C. (J) Oryza sativa PI-2 can form homodimers, 
PI-1 forms obligate heterodimers with AP3L proteins. AP3L protein in lanes 2 and 4 is SI1-C. (K) Neither 
PI-2 nor PI-1 from Pharus virescens reliably formed homodimers or obligate heterodimers with AP3L 
proteins. AP3L protein in lanes 2 and 4 is SI1-C. != SI1-C homodimer band. (L) Xyris lanata PI can form 
homodimers. AP3L protein in lane 2 is SI1-C. 
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Figure S2. ZMM18, ZMM29 form obligate heterodimers with SI1 in yeast two-hybrid assays. Full-length 
B-class coding sequences were tested for their interactions with IKC constructs (missing the MADS-box 
domain).  
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Figure S3. Bayesian phylogenetic analysis of PIL gene sequences. (A) Full analysis, including a larger set 
of grass sequences retrieved from Genbank. (B) Analysis of only those sequences assessed for their 
ability to form homo- and heterodimers. Thickened branches indicate posterior probability > 0.95. A 
glycine at position 81 of the PIL amino acid alignment occurs only in the three PIL proteins of Zea mays in 
our datasets.  
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Figure S4. Reconstructions of ancestral dimerization state, depending on tree topology and outgroup 
selection. Likelihood (A) and parsimony (B) ancestral state reconstructions with all non-Poalean 
outgroups removed. (C) Parsimony ancestral reconstruction states with relationships within drawn 
according to (GPWG II 2012) (grasses) and (Bouchenak-Khelladi, et al. 2014) (broader Poales). (D) 
Parsimony ancestral reconstruction states with relationships within drawn according to (GPWG II 2012) 
(grasses) and (Givnish, et al. 2010) (broader Poales). 
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Figure S5. Key PIL amino acid residues. (A) Gly81 is particular to PIL proteins from Zea mays. All other 
PIL proteins in our analyses have a glutamate at position 81. (B) Patterns of amino acid change across the 
PIL phylogeny at select sites predicted to be evolving under positive selection. Dimerization state 
indicated next to gene names. Black= PIL homodimerization, white = obligate heterodimerization. Arrows 
indicate the tested foreground lineage selected in the BEB and MEDS analyses.  
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Figure S6. STS1 can rescue the Arabidopsis pi-1 mutant, but not the ap3-4 mutant. (A) STS1 under the 
AP3 promoter (pAP3::LhG4>>10-Op::STS1) showing partial rescue of the pi-1 mutant phenotype. 
Sepals have petaloid margins (closest 2 sepals marked with *). (B) The same STS1 construct under the 
AP3 promoter (pAP3::LhG4>>10-Op::STS1) does not rescue the ap3-4 mutant phenotype. 
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